Abstract
Introduction

49
Biofilms are responsible for many persistent and chronic bacterial infections in humans States alone and the infection rate is between 10-30% (Schinabeck & Ghannoum 2006) .
59
The annual cost of caring for patients with catheter-associated UTIs is around $2 billion 
84
The main goals of this work were to assess the influence of nutrient concentration and 
Materials and Methods
94
Numerical simulations 95 Numerical simulations were made in Ansys Fluent CFD package (version 13.0). A 96 cylindrical well (diameter of 6.6 mm and height of 11.7 mm) was built in Design Modeller Table S1 ). For each simulation, the volume of the liquid phase inside the well 5 was set to 200 µL and the remaining volume was filled with gas. The properties of water 104 and air at 30 ºC were used for the liquid and gas phases, respectively (see Supplementary   105 material, Table S2 ). The surface tension was set equal to the surface tension of an 106 air/water system.
107
The volume of fluid (VOF) methodology (Hirt & Nichols 1981) was used to track the 108 liquid/gas interface and the precise locations of the interface were obtained by the Geo-
109
Reconstruct method (Youngs 1982) . The velocity-pressure coupled equations were 110 solved by the PISO algorithm, the QUICK scheme was used for the discretization of the 111 momentum equations and the PRESTO! scheme was chosen for pressure discretization.
112
In Ansys Fluent, the surface tension effects were modeled by the continuum surface force components, the instantaneous pressure and the liquid or gas phase volume fractions.
122
These results were used to determine the shear rate, the location of the interface and the 123 air-liquid interfacial area. The magnitude of the shear strain rate was determined by Ansys and 26% (in the same order).
198
With the aim of ascertaining the statistical significance, data was analysed using IBM 1 yeast extract, e -comparison between 1 g l -1 and 0.125 g l -1 yeast extract (see Figure 5 ).
206
Paired t-test analysis was also performed when appropriate. (50 and 100 rpm), the wetted area remained practically constant at different orbital 235 diameters (area gains less than 5%), but for higher frequencies area gains ranging from 4 236 to 34% were determined.
237
The increase of the amplitude of the interfacial surface oscillation led to an increase in under the tested hydrodynamic conditions. In terms of statistical significance, the results
296
indicate that this is the nutrient for which less significant differences were obtained under it is reasonable to conclude that the surface tension has a strong influence on the 333 hydrodynamic flow and likely on the mass transfer in 96-well microtiter plates.
334
The experimental shaking conditions chosen for this work ( = 25 and 50 mm, 150 rpm)
335
can reproduce the hydrodynamics of urinary catheters where E. coli typically adheres.
336
The shear strain rate found on these devices is of approximately 15 s Supplementary material, Figure S2 ), the differences are on average below 5% (for the Supplementary material, Figure S3 ).
463
Although the wetted area predicted for cell adhesion was 2 fold higher for the 50 mm 
